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1 )KI Responsive to communication(s) filed on 04 June 2009 . 
2a )□ This action is FINAL. 2b)^ This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 
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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under, including the fee set forth in 37 CFR 

1.17(e), was filed in this application after final rejection. Since this application is eligible 
for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn 
pursuant to 37 CFR 1.1 14. Applicant's submission filed on 06/04/2009 has been 
entered. 



Response to Applicant's Arguments 

2. Applicant's arguments in view of the amendment are persuasive. As such, previous grounds 
of rejection under Zhang are withdrawn. Upon further search, the examiner is entering new 
grounds of rejections on the basis of Maenaka et al (US 7039254 Bl). 
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Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 1-6 are rejected under 35 USC 103(a) as being unpatentable over Maenaka et al (US 
7039254 Bl) in view of Jiang (US 7242819 B2). 

Regarding the apparatus of Claim 1 and therefore method of Claim 4, Maenaka 
discloses a pixel interpolation circuit (Figs 7 or 8) for generating interpolation pixel data 
which interpolates an input image based on pixel data composing the input image (Figs 7 or 
8, original image data from memory unit), the pixel interpolation circuit comprising: 

an interpolation unit (Fig 7 and see Col 15, Rows 38-45, Correlation Value 
Operating Unit 2) for calculating interpolation candidate data of the same interpolation pixel 
(Col 12, Rows 6-13 and Rows 38-48, calculating a range S from which candidate pixel 
data for interpolated pixel X can be found) based on calculations performed on test 
interpolation data of a plurality of normal pixels neighboring the interpolation pixel (Fig 6 
and see Col 12, Rows 38-48), where each interpolation candidate data is to be interpolated 
using different interpolation methods (Fig 1 and see Col 12, Row 52 - Col 13, Row 22, 
interpolation methods D11-D23, D12-D22, and D13-D21); 

a determining circuit (Fig 7, Correlation Operating Unit 2, Minimum Extracting 
Unit 3, and Pixel Data Selecting Unit 4. See Col 15, Rows 40-54) for selecting one of the 
interpolation circuits based on a difference between the test interpolation data and actual 
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pixel data of said plurality of normal pixels (Pixel data selecting unit selects base on 
outputs of minimum extracting unit where a "High" flag control signal is generated for 
the smallest one of L1-L3 and R1-R3, see Col 16, Rows 58-65; wherein LI through R3 
are difference between test interpolation data x and actual pixel data dll-d27 of Fig 6. 
Note that dll-d27 are 8 bit pixel data with values between 0 and 255 and x is set from 
range S defined by dll-d27, see Col 11, Rows 47-55 and Col 12, Rows 18-37 
respectively); and 

an output circuit for outputting the interpolation candidate data calculated by the 
selected interpolation circuit as the interpolation pixel data (Fig 7, Average Operating Unit 
6 and see Col 15, Rows 55-61). 

While Maenaka interpolation unit independently calculates interpolation candidate 
data of the same interpolation pixel using respective different interpolation methods, 
Maenaka does not disclose the internal structure of said unit comprise a plurality of 
independent interpolation circuits. 

Jiang discloses a very similar interpolation circuitry that takes edge direction into 
consideration when performing interpolation (See Figs 1-2) having an internal structure 
comprising a plurality of interpolation circuits with specific logic components each 
independently calculates interpolation candidate data (Fig 8, Adder Logic 88 and Division 
Logic 90) of a same pixel to be interpolated (Fig 1, Pixel to be interpolated), using different 
interpolation methods (Col 13, Rows 48-58). 

Jiang demonstrated that it is well known in the art to implement separate sets of logic 
to form independent circuits to each perform its respective interpolation methods, it would've 
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been obvious to one of ordinary skill in the art at the time of the invention to design the 
internal circuitry of Maenaka's interpolation unit with independent circuits to calculate 
respective correlation values of respective different interpolation methods such that its 
intended function as disclosed would be successfully implemented. 

Regarding Claims 2 and 5, Maenaka discloses wherein the determining circuit 
calculates a evaluation data for each of the interpolation circuits, by summing up the absolute 
values of the difference between the test interpolation data and the actual pixel data, and 
selects one of the interpolation circuits based on the evaluation data (See for example Col 
12, Row 60 and Col 13, Row 5, dll, dl3, d21, and d23 are actual pixel data, x is test 
interpolation data chosen from candidate pixel data defined by range S. Therefore, 
correlation value L or evaluation data is the summation of absolute values of difference 
between actual pixel data dll-d23 and test interpolation data x. The minimum of L 
calculated from every value from range S is chosen to be Lmin). 

Regarding Claims 3 and 6, Maenaka discloses wherein the determining circuit 
calculates binarized or ternarized values of the difference between the test interpolation data 
and the actual pixel data (Col 16, Rows 35-44, at least two and more sets of neighboring 
pixels are chosen for relevant calculation). 

5. Claim 7 is rejected under 35 USC 103(a) as being unpatentable over Maenaka et al (US 
7039254 Bl) and Jiang (US 7242819 B2) in view of Utagawa (US 6563538 Bl). 
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Regarding Claim 7, Maenaka does not disclose a scanner employing said 
interpolation circuits. Utagawa discloses an image scanner comprising an image scanner 
comprising a pixel interpolation circuit (Fig 2 and see Col 5, Rows 32-40). 

Since it is well known in the art that scanner employs interpolation circuits, it 
would've been obvious to one of ordinary skill in the art at the time of the invention to 
implement Maenaka' & circuit for Utagawa' 's scanner such that edge pixels can be properly 
interpolated in view of the advantages offered by Maenaka. 
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Conclusion 

6. Additional Prior arts of record to be consider: 

• Suga et al (US 5832143 A) discloses a method for choosing the optimal interpolation 
method on the basis of pixel data difference between interpolated pixel and each of 
the actual pixels around the interpolated pixel. 

7. Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to examiner Richard Z. Zhu whose telephone number is 571-270-1587 or 
examiner's supervisor King Y. Poon whose telephone number is 571-272-7440. Examiner 
Richard Zhu can normally be reached on Monday through Thursday, 0630 - 1700. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status information 
for unpublished applications is available through Private PAIR only. For more information 
about the PAIR system, see http://pair-direct.uspto.gov. Should you have questions on access 
to the Private PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 
(toll-free). If you would like assistance from a USPTO Customer Service Representative or 
access to the automated information system, call 800-786-9199 (IN USA OR CANADA) or 
571-272-1000. 

RZ 2 Richard Z. Zhu 

07/09/2009 Assistant Examiner 

Art Unit 2625 

/King Y. Poon/ 

Supervisory Patent Examiner, Art Unit 2625 



